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Abstract 
A growing amount of empirical research results suggests that being in a natural environment 
is beneficial for restoration. The aim of this study is to investigate whether a social encounter 
during a walk in nature, taken personality traits into consideration, degrades, as proven in 
earlier research, or supports the process of restoration. The four personality traits that has 
been considered, are social anxiety, extraversion, neuroticism and openness to experience. 
The Montreal Imaging Stress Task was used to induce feelings of stress in 82 participants. 
The process of restoration is measured based on measures of heartrate that assessed 
participants’ reactions at the beginning, during and at the end of the restorative walk and 
measures of the Panas, positive and negative affect, that assessed participants’ reactions 
before and after the restorative walk. The results demonstrate that only the personality traits 
social anxiety and extraversion influences the process restoration. The effect of a social 
encounter during a walk in nature is disadvantageous on the restoration process for people 
who are social anxious, and is conducive for people who are extravert.   
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    1. Introduction  
 We live in a sometimes demanding, chaotic, and overwhelming world. This influential 
world require effort from our attention resources, which could be a breeding ground for stress. 
Stress has detrimental and depleting effects on the mental and physical health. Stress can have 
a negative impact on a person’s mental health, because it can evoke feelings of helplessness 
and loss of self-esteem. Moreover, stress can also result in feelings of bodily exhaustion and 
in an attack on the immune system, which are threatening for the physical health of a person 
(Cohen & Wills, 1985). For a good health and well-being, it is essential that feelings of stress 
can be lowered, remedied or even prevented. A place can function as a restorative 
environment, when it allows mental and physical depleted resources to recover (Kaplan & 
Kaplan, 1989; Ulrich, 1984).  
 The following study aims to support and expand our knowledge on these restorative 
environments (e.g., a park) with (e.g., a social encounter with a stranger or a social encounter 
with an acquaintance) or without social perspective, by investigating whether there are 
differences in restoration of stress between people with different personality traits. In this 
study three general personality traits “extraversion”, “neuroticism” and “openness to 
experience” and one more specific personality trait “social anxiety” are focus of research. 
First, the natural and social context of restoration will be explained and then the role of the 
four personality traits on restoration will be examined. 
     1.1 Natural context of restoration 
According to Attention Restoration Theory (Kaplan and Kaplan, 1989), to function as 
a restorative environment it is necessary that no directed attention is required. This means that 
voluntary attention, a directed form of attention that requires effort in contrast to involuntary 
attention which requires no effort, should not be triggered while being in a specific 
environment. Directed attention is a scarce resource, which will become fatigued if this source 
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is triggered too much. Therefore, a restorative environment is defined as an environment in 
which the directed attention resource could rest, recharge and not get more fatigued (Kaplan, 
1995; Kaplan & Kaplan, 1989).  
 In order to rest the voluntary directed attention resource, it is necessary that an 
effortless resource (i.e. involuntary attention) is employed (Kaplan, 1995). Kaplan has an 
important component for involuntary attention which is fascination. Fascination can be 
divided into soft and hard fascination. Both fascinations do not require directed attention. 
However, they differ in extremes; soft fascinations are less extreme to watch than hard 
fascinations. Soft fascination is experienced in environments with more quite contents, like 
natural settings (e.g. walking in a park while seeing sunsets and clouds). An example of hard 
fascination is watching car racing. Besides fascination, there are three other components that 
are conducive for a restorative experience (Kaplan, 1995).  
 One of these three components is being away. Being away is being in a different 
environment than the familiar base. Being in a different environment can lead to forget or 
distract from the ongoing worrying or thoughts that induce stress. And thus being away can 
lead to recovery, when the environment is easy to access and can offer the possibility to rest 
one’s directed attention. The second component is the extent of the environment. This means 
that an environment is an entity, which consists of sufficient visual elements that are 
fascinating and different from usual. The last component is the compatibility of the 
environment. An environment is compatible when desired activities go easily and without 
struggle.  This leads to a comfortable and natural feeling of one’s behavior. Overall, nature 
covers all these four components that are conducive for a restorative experience and therefore 
natural environments turn out the be particularly rich in the characteristics necessary for 
restorative experiences (Kaplan, 1995; Staats, 2012).  
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1.2  Social context of restoration 
 A natural environment is characterized by an absence of evaluation and social 
feedback (Wohlwill, 1983). However, this world is density populated, so it is likely to 
encounter someone in nature. Therefore, when it comes to restoration, social aspects of an 
encounter in nature should be taken into consideration. Moreover, we are social beings who 
interact with others and are influenced by others. We are sensitive to our social environment 
and thus our social surroundings could have an impact on our thoughts, feelings, behavior and 
probably on our restorative experience as well.   
 A social encounter can enhance or reduce the restorative experience of mentally 
fatigued people (Korpela & Staats, 2014). According to Oorsprong (2008), a social interaction 
counteracts restoration, because the presence of others can be perceived as a social threat. 
This is probably due to the fact that being surrounded by others may induce a feeling of being 
evaluated (Wohlwill, 1983). Being evaluated can be stressful when thoughts of being 
evaluated negatively by others come to mind. In this case, being in nature with others present 
can lead to a less restorative environment. Moreover, Vitttengl and Holt (1998) found 
evidence for the fact that a social encounter could enhance and reduce the restorative 
experience, but this depends on how a social encounter is evaluated. Therefore, for the 
restorative quality of a person’s experience, it is important to consider when a social 
encounter will be evaluated positively and when it will be evaluated negatively. 
 The question that arises is what influences the valence of a social encounter in nature 
during a restorative walk. Possibly, our personality has an impact on how we interpret others 
and evaluate being surrounded by others while being stressed. Overall, the way we are 
determines the framework within we process others. 
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1.3  Personality  
 Personality could be an important determinant of how we perceive a social situation. It 
may have effect on whether a social encounter, during a restorative walk in nature, would be 
evaluated positively or negatively. For example, when a social encounter is seen as a social 
threat, fear of scrutiny and unpleasant feelings of distress are experienced which can cause 
social anxiety. Fear of being evaluated negatively is an important feature for the experience of 
social anxiety (Schneier, Rodebaugh, Blanco, Lewin & Liebowitz, 2011). The role of 
personality on the evaluation of a social encounter during a restorative walk, should be 
examined if it has a decisive impact. Therefore, in this study, the role of the following four 
personality traits “social anxiety”, “extraversion”, “neuroticism” and “openness to 
experience” on restoration will be further examined. 
 As mentioned above, the personality trait social anxiety could counteract restoration, 
because in general social anxiety, due to fear of being evaluated negatively, increases the 
level of stress. People differ, regardless of the situation, in how easily social anxiety is 
experienced (Liebowitz, 1987). Furthermore, when someone is seen as a social threat, this 
may grab directed attention, while this attention resource needs to rest if someone has the aim 
to restore. In this case the presence of another may degrade the quality of the restorative 
experience, because attention is drawn away from the natural environment (Kaplan, 1995; 
Staats, 2012). The first hypothesis: People who score high on a social anxiety scale restore 
less when they encounter another person during their walk ‘of recovery’, in contrast to people 
who score low on a social anxiety scale. 
compared to when they encounter another person during their walk of recovery.  
 Besides the level of social anxiety in a person, we should consider which other 
personality types affect restorative feelings, while encountering another person in nature 
during their walk of ‘recovery’. According to John and Scrivastava (1999), personality can be 
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described on the basis of five personality dimensions: extraversion versus introversion, 
neuroticism versus emotional stability, openness versus closeness to experiences, 
agreeableness versus antagonism, and conscientiousness versus lack of direction. For this 
study, the personality traits “extraversion”, “neuroticism” and “openness to experience” are 
relevant. These three personality traits are all related to social anxiety. 
 The personality trait extraversion has a negative relationship with social anxiety 
(Kaplan, Levinson, Rodebaugh, Menatti & Weeks, 2015). People who are extravert, are less 
likely to see a social encounter as a threat and therefore are at lower risk for high levels of 
social anxiety. This is probably the case with extraverts because they recharge by being 
social, prefer to be with others, easily accept unexpected changes, and are not that easily 
overwhelmed by external stimuli (Barrick & Mount, 1991). The second hypothesis: People 
who score high on an extraversion scale restore more when they encounter another person 
during their walk ‘of recovery’, in contrast to people who score low on an extraversion scale. 
 The personality trait neuroticism has a positive relationship with social anxiety 
(Kaplan et al., 2015). People who are neurotic, are more likely to see a social encounter as a 
threat and therefore are at higher risk for high levels of social anxiety. This is probably due to 
the fact that they worry more about things and therefore about social evaluations, are more 
easily intimidated and panic easily (Barrick & Mount, 1991). Based on this information, 
people who are neurotic, experience probably more easily social anxiety while being with 
others. The third hypothesis: People who score high on a neuroticism scale restore less when 
they encounter another person during their walk ‘of recovery’, in contrast to people who score 
low on a neuroticism scale. 
 The personality trait openness to experience is also related to social anxiety, because 
of levels of trust. High and low levels of openness to experience have a positive relationship 
with social anxiety when level of trust in others is low and it has a negative relationship with 
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social anxiety when level of trust in others is high (Kaplan, et al., 2015). Hence, the level of 
trustworthiness in others has effect on how a social encounter will be evaluated. Besides trust, 
will this moderating effect on social anxiety, also apply for social obligations? 
 Social obligations are informal norms to do something on prescribed social etiquette, 
even when a person does not really want to do it (Lapinski & Rimal (2005). For example, 
greeting an acquaintance in public is an unwritten social rule. In contrast to greeting a 
stranger, which is not socially obliged. Thus, when encountering an acquaintance, you feel 
obligated to greet, even if you do not want it. Not greeting an acquaintance could lead to the 
possibility to be evaluated negatively, which could induce feelings of inconvenience, in 
contrast to strangers who not have to be greeted according to the social obligation rule.
 People who are open to experience, have a vivid imagination (e.g., the impact of their 
behavior on others) and experience emotions more intense (Barrick & Mount, 1991). Because 
their empathy and awareness of the impact of their behavior on others, they could feel 
relatively more obligated to not behave rude towards acquaintances. They, even if they do not 
want to, could feel that they have to behave according the social etiquette (e.g., to greet). The 
forced contact with an acquaintance, could lead to feelings of inconvenience and social 
anxiety due thoughts of being evaluated negatively, which could counteract restoration. The 
fourth: People who score high on an openness to experience scale and who encounter a 
stranger during their walk ‘of recovery’ restore more, compared to people who score high on 
an openness to experience scale and who encounter an acquaintance. Besides testing whether 
different types of relations with the passerby (i.e., stranger or acquaintance) influence 
restoration differently for people who are open to experience, this possible difference of 
impact on restoration is also examined for people who are social anxious, extravert or 
neurotic.  
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2. Method 
2.1 Participants and design 
 Students of the Faculty of Social Sciences were recruited for the participation of this 
experiment. Via Sona, Facebook or face-to face were they approached at the Faculty of Social 
Sciences. The participation in the experiment was on voluntary basis. The 82 students that had 
participated in this experiment, had the choice to choose between 6 euros or 2 credits in 
exchange for their participation. All participants were induced with stress, evoked through a 
stress manipulation. A randomly assigned three group (i.e. social context with a stranger, an 
acquaintance and without a social context) experimental design was employed.  
2.2 Manipulations 
  2.2.1 Stress induction 
 All participants were induced with feelings of stress, evoked by the Montreal Imaging 
Stress Task (MIST). The Mist, consists of a series of computerized mental arithmetic 
challenges, along with social evaluative threat components. During the MIST, participants 
had to solve very difficult arithmetic tasks under time pressure. After a first exercise session 
of 3 minutes, participants had two blocks of 7 minutes to solve the arithmetic questions with a 
one-minute break in between. The difficulty and time limit of the arithmetic questions are 
designed to be just beyond the participant’s mental ability, which causes stress. In addition, 
participants saw besides the question, an indicator that showed the participant’s performance 
in comparison to the average group performance, which is manipulated to be always a higher 
score than the participant’s performance. This upward comparison causes a social evaluative 
stress reaction. Moreover, between the two blocks of 7 minutes’ participants got additional 
feedback, which indicate that the participant’s performance is insufficient, which functioned 
as a stressor (Dedovic et al., 2005).   
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  2.2.2 Environmental simulation  
 After finishing the Mist, participants saw a 4.54 minutes long video which simulated a 
walk through a natural environment. Participants in all conditions saw, regarding the 
environment, the same video simulation of a forest walk that was recorded in Leidse Hout, an 
area nearby the Faculty of Social Sciences. In this park are among other things, besides a lot 
of plants, a tea house ‘De Leidsehout’, coach house ‘Leidse Hout’, music house, farm, deer 
camp, open-air theater, playground, fountain and a couple of ponds located. In the no 
encounter condition, participants saw no person passing by during their walk in the forest. In 
contrast to the social encounter conditions, where participants saw another person passing by. 
  2.2.3 Social encounter  
 The social encounter condition was manipulated by introducing another person 
passing by during the forest walk. The other person represented a stranger or acquaintance. 
The stranger or acquaintance who passed the participants is the same man (i.e., Dr. Wit) who 
is 57 year-old. As Dr. Wit represented a stranger, he was not introduced to the participants. As 
Dr. Wit represented an acquaintance he was introduced to the participants as the director of 
Course and Examination Regulations (OER) at the Leiden University. Due his function, Dr. 
Wit can appear as superior. Dr. Wit. showed up after 2.54 minutes and was visible for 42 
seconds. He and the participant walked towards each other on the same path. When Dr. Wit 
crossed, he only looked to the participant with a neutral facial expression. In the condition 
where no social encounter took place, participants were on their own and so did not met 
another person during their walk in forest. The route of the walk was for participants in all 
three conditions the same. A pilot study is done to be sure that Dr. Wit is not scary, 
threatening, vain, dominant, excitable, abnormal, very friendly, pleasant or trustworthy, but 
mainly neutral.   
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     2.3 Measures  
          2.3.1 General self-report measurements 
  The Panas 
 The Panas is a self-report questionnaire that consists of two 10-item scales to measure, 
with 10 items related to positive affect and 10 items related to negative effect, the general 
emotional state of a person. The Panas is used to measure the participants’ mood three times: 
before the stress induction (i.e., Mist), between the Mist and the walk, and after finishing the 
walk. A shortened version of the Panas is used which consist of two 5-item scales that 
describe various emotions and feelings. The five positive affect items (i.e., distressed, upset, 
scared, nervous and afraid) and five negative affect items (i.e., excited, enthusiastic, alert, 
inspired and determined) are rated on a 5-point Likertscale (1 = very slightly and 5 = 
extremely) (Watson, Clark & Tellegen, 1988). A Reliability Analysis is administered to check 
the internal consistency of the positive and negative affect scale at the three measure times. 
Item 2 (i.e., excited) of the positive affect scale is excluded from the positive affect scale all 
three measure times, because the Cronbach Alpha if Item Deleted of this item ( = .696) 
during the second measurement was higher than the overall Cronbach’s Alpha ( = .641). The 
positive affect scale has a high reliability during the first ( = .695 > .681), second ( = .641 
>.696) and third measurement ( = .780 < .783). The negative affect scale has a high 
reliability during the first ( = .846), second ( = .827), and third measurement ( = .851).  
  The Big Five 
 The Big Five is a personality self-report questionnaire, consisting of 44 items, that 
measures: extraversion vs. introversion, agreeableness vs. antagonism, conscientiousness vs. 
lack of direction, neuroticism vs. emotional stability, openness vs, closeness to experience 
(John & Scrivastava, 1999). Only the three relevant dimensions (i.e., extraversion vs. 
introversion, neuroticism vs. emotional stability, and openness vs. closeness to experience) 
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are added in the questionnaire. The questionnaire consists of 26 items, (8 related to 
extraversion vs. introversion, 8 related to neuroticism vs. emotional stability and 10 related to 
openness vs. closeness to experience) with a 5-point Likertscale (1 = very disagree and 5 = 
very agree). The higher the scores, the higher the participant scores on extraversion, 
neuroticism, and openness to experiences. The extraversion scale has a high reliability ( = 
.840). The neuroticism scale has a high reliability ( = .836). Item 7 of the openness to 
experience scale is excluded, because the Cronbach Alpha if Item Deleted of this item ( = 
.759) was higher than the overall Cronbach’s Alpha ( = .713). After deleting item 7 (i.e., 
prefers routine work), the openness to experience scale has a high reliability ( = .759). 
  The Liebowitz Social Anxiety Scale  
 The Liebowitz Social Anxiety Scale (LSAS) is a self-report questionnaire, which 
measures social anxiety and social avoidance (Liebowitz, 1987). The LSAS consist of 24 
items, of which 11 are related to social interactional situations and 13 are related to social 
performance situations. Usually, the 24 items will be answered with two questions, which 
means two different questions (i.e., how anxious or fearful you feel and how often you avoid) 
about the same item (i.e., situation). For this study, the 24 items are only answered with the 
second type of question: how often you avoid the situation, which is rated on a scale ranging 
from 0 (never 0%) to usually 3 (67-100%). This scale has a high reliability ( = .859).   
  Credibility of the Mist 
 Credibility of the Mist is measured based on three items with a scale ranged from 1 
(strongly disagree) to 7 (strongly agree). Items were the following: 
1. Did you have the idea during the math assignments that your performance, as you saw in 
the colored bar, was followed by the test leaders? 
2. Did you think that the score of the other group, as you saw in the colored bar, was right? 
14 
 
3. Did you have the impression that the feedback you received during the math test, actually 
reflected your own performance? 
  Authenticity of the environmental simulation   
 The extent to which the participants found the video an authentic environment 
simulation is measured on the basis of three items with a scale ranging from 1 (not at all) to 5 
(a lot). This scale has a high reliability ( = .758). 
  Feelings of obligation to greet 
 Participants’ feelings of obligation is measured based on one item with a scale ranging 
from 1 (strongly disagree) to 7 (strongly agree); they expect that I make contact with others. 
2.3.2 Physiological measurements 
    Heart rate 
 Heart rate is measured with an electrocardiograph (abbreviated ECG) which measures 
the speed of the heartbeat in beats per minute (bpm). By attaching electrodes at the 
participants’ chest and back, the ECG can measure the electrical signals of the heart. The data 
is sent to the BIOPAC student lab system, which present a good footage of the actual heart 
rhythm of the participant. A lower heart rate score indicates more recovery.  
 Heart rate is measured during the whole experiment. However, the scores of heartrate 
at only 5 time-moments were relevant for this study. The five scores that are relevant 
represent the mean of the heartrate during the last minute of the relaxing ocean video (i.e., 
baseline), the first minute of the Mist, the first minute of the walk (i.e., first stage), the total 
encounter and the last minute of the walk (i.e., last stage). 
     2.4 Procedure  
 All participants were individually received in the lab. Each participant was welcomed 
and received a brief explanation of what was expected of him or her and what the participant 
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could expect. When everything was clear to the participant, he or she signed the informed 
consent. Then, the physiological instruments were applied on the body and the participant was 
directed to the lab cubicle and took place behind the computer.  
 Beforehand, all participants were randomly assigned to one of the three conditions. All 
conditions consist of a simulation walk in nature (i.e., Leidse Hout). Condition 1: without a 
social encounter; condition 2: a stranger passing by; condition 3: an acquaintance passing by. 
First, all participants saw a relaxing video of the ocean. After this video, they had to fill in 
self-report questionnaires: the shortened Big Five, the LSAS and the Panas. Then, all 
participants were assigned to do the Mist, to evoke feelings of stress. After the Mist, the Panas 
was filled in for the second time. Thereafter, all participants were instructed that they will 
view a video of a 4.54-minute-long walk through the forest. They were asked to imagine 
themselves actually doing the forest walk. After they saw the forest simulation video, 
participants had to fill in the Panas again and some other self-report questionnaires concerning 
the walk.  
 After the completion of the questionnaires, the participant returned to the researcher 
and the physiological instruments were taken off. The participants were allowed to read the 
debriefing and had the choice to choose for the money (e.g. 8 euros) or to choose for the 
credits (e.g. 2), the credits were administered via Sona. 
     2.5 Data analysis 
 First, some checks were conducted concerning the pre-relaxation scores, stress-
manipulation, authenticity of the environmental simulation and obligation to greet. Then, the 
main effects of the manipulations (i.e., walk and different type of walks) were determined. 
And at last, the influence of the four personality traits (i.e., social anxiety, extraversion, 
neuroticism and openness to experiences on restoration (i.e., the difference and average scores 
of heartrate, positive and negative affect over time during the walk) were examined. 
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                                                               3. Results  
                                                              3.1 Checks 
  Pre-relaxation scores 
 The pre-relaxation score (i.e., baseline) of each participant is displayed with the 
heartrate and Panas scores (i.e., positive and negative affect). According to the heartrate score 
(M = 78.27, SD = 11.37), participants feel quite relaxed at the beginning. According to the 
scores of positive affect (M = 2.8, SD = .71) and negative affect (M = 1.34, SD = .55), 
participants are in a more positive than negative emotional state.  
 A one-way between-groups analysis of variance was conducted to test whether there 
are significant differences between the three conditions on the three pre-relaxation scores. 
There was a statistically significant difference in negative affect scores for the three 
conditions: F(2,81) = 3.344, p = .040, the eta squared = .07. Post-hoc comparisons using the 
Tukey HSD test indicated that the negative affect mean score for the condition with no 
encounter (M = 1.54, SD = .81) was significantly higher (p = .045) compared to the condition 
with an encounter with a stranger (M = 1.19, SD = .21). The condition with an encounter with 
an acquaintance (M = 1.26, SD = .37) did not differ significantly (p = .127, p = .872) from the 
other two conditions. There was no statistically significant difference between the three 
conditions on positive affect scores, F(2,81) = 3.084, p = .051 and heartrate scores, F(2,75) = 
.016, p = .984. 
  Stress-manipulation 
 Paired-samples t-tests were conducted to check whether the stress-manipulation (i.e., 
the Mist task) was successful. Scores given on the heartrate, positive and negative affect 
before the Mist task were compared with scores during (i.e., heartrate) and after (i.e., positive 
and negative affect) the Mist task. There was a statistically significant increase in heartrate 
scores from before the Mist (M = 78.27, SD = 11.37) to during the Mist (M = 79.84, SD = 
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10.89), t(75)= 2.712, p = .008 (two-tailed). The mean increase in heartrate scores was 1.57 
with a 95% confidence interval ranging from .42 to 2.72. The eta-squared statistic (.09) 
indicated a moderate effect size. There was a statistically significant decrease in positive 
affect scores from before the Mist (M = 2.77, SD = .71) to after the Mist (M = 2.29, SD = .73), 
t(81)= 6.133, p = .000 (two-tailed). The mean decrease in positive affect scores was .48 with a 
confidence interval ranging from .33 to .64. The eta-squared statistic (.32) indicated a large 
effect size. There was a statistically significant increase in negative affect scores from before 
the Mist (M = 1.34, SD = .55) to after the Mist (M = 1.90, SD = .76), t(81)= 7.413, p = .000. 
The mean increase in negative affect scores was .57 with a confidence interval ranging from 
.41 to .72. The eta-squared statistic (.40) indicated a large effect size. According these results, 
the Mist task was a successful stress-manipulation. 
 Moreover, participants were asked to rate whether they believed that their own 
performance was actually monitored by the experimenters (M = 3.45, SD = 1.69), the 
performance scores of the other group that was shown on the performance indicator was 
correct (M = 2.40, SD = 1.54) and the negative feedback was correct (M = 3.07, SD = 1.82). 
Afterwards, the participants disagreed more with the three statements than agreed, so it seems 
that the participants found the Mist feedback quite incredible. Even though the Mist feedback 
was not credible, the Mist had an effect in the favourable direction, as shown in the paragraph 
above.  
  Authenticity of the environment simulation  
 The authenticity of the video as environmental simulation score in the no encounter 
condition (M = 4.31, SD = .89), in the encounter with a stranger (M = 4.19, SD = 1.05) and in 
the encounter with an acquaintance condition (M = 4.21, SD = .71), was above average. The 
participants agreed more on the items of the scale than disagreed, so it seems that participants 
in all conditions found the video an authentic environment simulation.   
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  Obligation to greet 
           A one-way between-groups analysis of variance was conducted to check whether 
people feel more obligated to greet when they encounter an acquaintance than when they 
encounter a stranger. The average score of feeling obligated to greet was for the condition 
where participants encounter a stranger (M = 2.38, SD = 1.27) and for the condition where 
participants encounter an acquaintance (M = 2.14, SD = 1.15) below average, so participants 
in both conditions did not feel very obligated to greet. Participants who encounter a stranger 
feel somewhat more obligated to greet than participants who encounter an acquaintance. 
However, the level of feeling obligated to greet was not significantly different for the two 
conditions, F(1,53) = .542, p = .465. 
3.2 Main effects of manipulations regarding the walk 
 Before focusing on the influence of personality on restoration, the restorative 
experience of a walk in nature and the influence of different walks on this experience are 
assessed. In this study, restoration takes place when participants’ heartrate scores are lower at 
the end of the walk compared to during the Mist and when participants’ positive affect scores 
are higher and participants’ negative affect scores are lower at the end of the walk compared 
to during after the Mist. 
  Heartrate  
 A one-way repeated measures ANOVA was conducted to compare the heartrate scores 
at Time 1 (during the Mist), Time 2 (first stage of the walk), Time 3 (during the encounter) 
and Time 4 (second stage of the walk). First, a one-way between-groups analyses of variance 
was conducted to check whether there are significant differences between the three different 
walks on the heartrate score during the Mist, in other words before the walk. There was no 
statistically significant difference between the three conditions on heartrate scores, F(2,75) = 
.177, p = .839. There was a statistically significant difference in heartrate scores over time, 
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Wilks’ Lambda = .41, F(3,225) = 42.530, p = .000, multivariate partial eta-squared  = .36. 
Table 1 shows that there is a decrease in heartrates scores from during the Mist to the 
beginning of the walk and from then on the heartrate scores slightly increase to the end of the 
walk. According the LSD Post-hoc comparisons test, the significant mean decrease in 
heartrate scores (p = .000) from during the Mist to at the beginning of the walk was 5.89 with 
a 95% confidence interval ranging from 4.59 to 7.19; the not significant mean increase in 
heartrate scores (p = .074) from the beginning of the walk to the encounter was .84 with a 
95% confidence interval ranging from .08 to 1.75; the significant mean increase in heartrate 
scores (p = .001)  from the encounter to the end of the walk was 1.55 with a 95% confidence 
interval ranging from .61 to 2.48. Overall, a walk in nature, especially before the moment of 
the encounter, lowers the participants’ heartrate and the heartrate scores that are taken during 
the walk are all below the baseline (M = 78.27, SD = 11.37), so a walk in nature is 
recommended for the recovery of stress. 
            However, in the analysis above the three different walks (i.e., no encounter, an 
encounter with a stranger and an encounter with an acquaintance) are taken together. To test 
whether the three walks differ in their impact on participants’ scores of heartrate across the 
four time-periods (i.e., during the Mist, at the beginning of the walk, during the encounter and 
after the walk), a mixed between-within subjects analyses of variance was conducted. There 
was a significant interaction between type of walk and time, Wilks’ Lambda = .40, F(6,219) = 
3.487, p = .007, partial eta-squared  = .09, suggesting that there is a difference in change in 
heartrate scores over time for the three different walks. Figure 1 shows that from the 
beginning of the walk up to and including the encounter, participants in the stranger condition 
had a decrease in heartrate scores, participants in the acquaintance condition had a very small 
increase in heartrate scores and participants in the no encounter condition had a somewhat 
bigger increase in heartrate scores. Furthermore, Figure 1 shows that from the encounter to 
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after the walk, participants in the no encounter condition has a decrease in heartrate scores, 
participants in the acquaintance condition has an increase in heartrate scores and participants 
in the stranger condition has a somewhat bigger increase in heartrate scores. Overall, it seems 
that an encounter during a walk in nature influences the process of restoration. 
 
 
Figure 1. Heartrate mean scores per condition at the four measure moments with the pre-
relaxation mean score as baseline 
 
Table 1. The means of heartrate for Time 1, Time 2, Time 3 and Time 4 
Heartrate scores  
Mist Begin of the Walk Encounter End of the Walk 
79.84 (10.89) 73.95 (10.18) 74.78 (10.25) 76.33 (11.10) 
 
  Positive affect 
 A paired-samples t-test was conducted to evaluate the impact of the walk (i.e., from 
between the Mist and the walk to after finishing the walk) on participants’ scores on positive 
affect. First, one-way between-groups analyses of variance was conducted to check whether 
there are significant differences between the three walks on scores of positive affect between 
the Mist and the walk. There was no statistically significant difference between the three 
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conditions on positive affect scores, F(2,81) = .804, p = .451. There was a statistically 
significant decrease in positive affect scores from between the Mist and the walk (M = 2.29, 
SD = .73) to after finishing the walk (M = 2.08, SD = .74), t(81) = 2.921, p = .005 (two-
tailed). The mean decrease in positive affect scores was .22 with a confidence interval ranging 
from .07 to .36. The eta-squared statistic (.10) indicated a moderate effect size. Overall, the 
participants’ positive scores took off during the walk and were at the end of the walk below 
the baseline (M = 2.8, SD = .71), so according to these results of positive affect a walk in 
nature is, broadly speaking, not recommended for the recovery of stress. 
 However, in the analysis above the three different walks (i.e., no encounter, an 
encounter with a stranger and an encounter with an acquaintance) are taken together. To test 
whether the three walks differ in their impact on participants’ scores of positive affect across 
two time-periods (i.e., between the Mist and after finishing the walk), a mixed between-within 
subjects analyses of variance was conducted. There was no significant interaction between 
type of walk and time on positive affect, Wilks’ Lambda = .97, F(2,79) = 1.327, p = .271, 
partial eta-squared = .03, suggesting that there is no difference in change in positive affect 
scores over time for the three different walks. 
  Negative affect 
 A paired-samples t-test was conducted to evaluate the impact of the walk (i.e., from 
between the Mist and the walk to after finishing the walk) on participants’ scores on negative 
affect. First, one-way between-groups analyses of variance was conducted to check whether 
there are significant differences between the three walks on scores of negative affect between 
the Mist and the walk. There was no statistically significant difference between the three 
conditions on negative affect scores, F(2,81) = .756, p = .473. There was a statistically 
significant decrease in negative affect scores from between the Mist and the walk (M = 1.90, 
SD = .76) to after finishing the walk (M = 1.28, SD = .52), t(81) = 8.734, p = .000 (two-
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tailed). The mean decrease in negative affect scores was .62 with a 95% confidence interval 
ranging from .48 to .76. The eta-squared statistic (.49) indicated a large effect size. Overall, 
the participants’ negative affect scores took off during the walk and were after the walk below 
the baseline (M = 1.34, SD = .55), so according to these results of negative affect a walk in 
nature is, broadly speaking, recommended for the recovery of stress. 
 However, in the analysis above the three different walks (i.e., no encounter, an 
encounter with a stranger and an encounter with an acquaintance) are taken together. To test 
whether the three walks differ in their impact on participants’ scores of negative affect across 
two time-periods (i.e., between the Mist and the walk and after finishing the walk), a mixed 
between-within subjects analyses of variance was conducted. There was no significant 
interaction between type of walk and time on negative affect, Wilks’ Lambda = 1.00, F(2,79) 
= .167, p = .846, partial eta-squared = .004, suggesting that there is no difference in change in 
negative affect scores over time for the three different walks.  
 
     3.3 Personality 
 The aim of this study is to identify the role of four personality traits (i.e., extraversion, 
neuroticism, openness to experiences and social anxiety) on restoration (i.e., heartrate, 
positive affect and negative affect) in a natural environment (i.e., park) with (i.e., a stranger or 
an acquaintance) or without a social encounter. To test the influence of personality on 
restoration, a mixed between-within ANOVA was conducted to assess the impact of the 
concerned personality trait (i.e., low and high) and the three different type of walks (i.e., no 
encounter, an encounter with a stranger, an encounter with an acquaintance) on participants’ 
scores of heartrate across four time periods (i.e., during the mist, first stage of the walk, 
during the encounter, last stage of the walk) and on participants’ scores on positive and 
negative affect across two time periods (i.e., before and after the walk).  
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     3.3.1 Social anxiety 
  Heartrate 
 There was no significant interaction between social anxiety, type of walk and time,  
Wilks’ Lambda = .91, F(5.03, 176.11) = 1.373, p = .236, partial eta-squared = .04, suggesting 
that there is no significant difference in the effect of type of walk on heartrate scores over 
time for participants who score low and high on social anxiety. There was no significant 
interaction between social anxiety and time, Wilks’ Lambda = 1.00, F(2.52, 176,11) =.015, p 
= .994, partial eta-squared = .000, suggesting that there is no difference between participants 
who score low and high on social anxiety on heartrate scores over time.1 The interaction 
effect of social anxiety and type of walk on heartrate was marginal significant, F(2,70) = 
2.977, p = .057, partial eta-squared = .08, suggesting that there is a difference in the effect of 
type of walk on heartrate for participants who score low and high on social anxiety.2 As 
shown in Figure 2, participants who score low on social anxiety have the lowest heartrate 
score when they encounter an acquaintance (M = 72.89, SD = 12.06) and the highest heartrate 
score when they encounter nobody (M = 80.56, SD = 8.68), while participants who score high 
on social anxiety has the highest heartrate score when they encounter an acquaintance (M = 
78.52, SD = 5.76) and the lowest heartrate score when they encounter nobody (M = 72.42, SD 
= 9.74). The heartrate scores of participants who score low and high on social anxiety are 
quite the same (M = 77.33, SD = 10.69 vs. M = 75.62, SD = 12.11). The main effect among 
conditions comparing the participants who score low and high on social anxiety was not 
significant, F(1,70) = .368, p = .546, partial eta-squared = .01, suggesting no difference in 
heartrate scores for participants who score low and high on social anxiety. Overall, the level 
                                                          
1 The Huynh-Feldt F correction will be used (G-G epsilon > .75), because Mauchly’s Test of Sphericity is had 
been violated, χ2(5) = 32.139, p = .000 
2 An one-way between groups analyse showed that there are no significant differences between participants who 
score low and high on social anxiety on the heartrate scores during the Mist (before the walk), F(1,74) = .301, p 
= .585.  
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of social anxiety has no influence on the course of heartrate during the walk; however, it has 
an influence on the average heartrate when different walks are taken into account.  
 
Figure 2. The interaction effect of social anxiety and type of walk on scores of heartrates 
 
 Positive affect 
 There was no significant interaction between social anxiety, type of walk and time, 
Wilks’ Lambda = .98, F(2, 76) = .608, p = .547, partial eta-squared = .02, suggesting that 
there is no significant difference in the effect of type of walk on positive affect scores over 
time for participants who score low and high on social anxiety. There was no significant 
interaction between social anxiety and time, Wilks’ Lambda = 1.00, F(1, 76) = .121, p = .729, 
partial eta-squared = .00, suggesting that there is no difference between participants who 
score low and high on social anxiety on positive affect scores over time. The interaction effect 
of social anxiety and type of walk on positive affect was not significant, F(1,76) = .347, p = 
.708, partial eta-squared = .01, suggesting that there is no difference in the effect of type of 
walk on positive affect for participants who score low and high on social anxiety. The main 
effect among conditions comparing participants who score low and high on social anxiety was 
not significant, F(1,76) = .904, p = .345, partial eta-squared = .01, suggesting no difference in 
positive affect scores for participants who score low and high on social anxiety. Overall, the 
level of social anxiety has no influence on positive affect at all. 
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  Negative affect 
 There was no significant interaction between social anxiety, type of walk and time, 
Wilks’ Lambda = 1.00, F(2, 76) = .526, p = .593, partial eta-squared = .02, suggesting that 
there is no significant difference in the effect of type of walk on negative affect scores over 
time for participants who score low and high on social anxiety. There was no significant 
interaction between social anxiety and time, Wilks’ Lambda = .99, F(1,76) = .530, p = .469, 
partial eta-squared = .01, suggesting that there is no difference between participants who 
score low and high on social anxiety on negative affect scores over time. The interaction 
effect of social anxiety and type of walk on negative affect was not significant, F(2,76) = 
1.212, p = .303, partial eta-squared = .03, suggesting that there is no difference in the effect of 
type of walk on negative affect for participants who score low and high on social anxiety. The 
main effect among conditions comparing participants who score low and high on social 
anxiety was significant, F(1,76) = 5.759, p = .019, partial eta-squared = .07, suggesting a 
difference in negative affect scores for participants who score low and high on social anxiety. 
As shown in Figure 3, the average negative affect score over time is lower for participants 
who score low on social anxiety (M = 1.45, SD = .50) compared to participants who score 
high on social anxiety (M = 1.74, SD = .60). Overall, the level of social anxiety has an 
influence on negative affect, but has no effect on the course of negative affect. 
 
Figure 3. The main effect of social anxiety on negative affect 
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     3.3.2 Extraversion  
  Heartrate 
 There was no significant interaction between extraversion, type of walk and time, 
Wilks’ Lambda = .94, F(5.04, 176.25) = 1.092, p = .367, partial eta-squared is .03, suggesting 
that there is no significant difference in the effect of type of walk on heartrate scores over 
time for participants who score low and high on extraversion. There was no significant 
interaction between extraversion and time, Wilks’ Lambda = .98, F(2.52, 176.25) = .322, p = 
.774, partial eta-squared = .01, suggesting that there is no difference between participants who 
score low and high on extraversion on heartrate scores over time.3 The interaction effect of 
extraversion and type of walk on heartrate was not significant, F(2,70) = .369, p = .693, 
partial eta-squared = .01, suggesting that there is no difference in the effect of type of walk on 
heartrate for participants who score low and high on extraversion. The main effect among 
conditions comparing the participants who score low and high on extraversion was not 
significant, F(1, 70) = .000, p = .996, partial eta-squared = .00, suggesting no difference in 
heartrate scores for participants who score low and high on extraversion. Overall, the level of 
extraversion has no influence on heartrate at all. 
  Positive affect 
 There was a significant interaction between extraversion, type of walk and time, 
Wilks’ Lambda = .92, F(2,76) = 3.131, p = .049, partial eta-squared = .08, suggesting that 
there is a significant difference in the effect of type of walk on heartrate scores over time for 
participants who score low and high on extraversion. Figure 4 shows that for participants 
score low on extraversion, the positive affect scores during the walk in the encounter a 
stranger condition (M = 2.48, SD = .89 to M = 1.88, SD = .58) decreased and in the no 
encounter condition (M = 2.04, SD = .56 to M = 1.94, SD = .68) and encounter an 
                                                          
3 The Huynh-Feldt F correction will be used (G-G epsilon > .75), because Mauchly’s Test of Sphericity is had 
been violated, χ2(5) = 32.093, p = .000 
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acquaintance condition (M = 2.07, SD = .67 to M = 1.92, SD = .66) almost no decrease took 
place. While for participants who score high on extraversion, the positive affect scores during 
the walk in the encounter an acquaintance condition (M = 2.40, SD = .92 to M = 2.00, SD = 
1.23) decreased and in the no encounter condition (M = 2.72, SD = .72 to M = 2.69, SD = .66) 
and encounter a stranger condition (M = 1.90, SD = .50 to M = 1.95, SD = .81) almost no 
difference in scores took place. There was no significant interaction between extraversion and 
time, Wilks’ Lambda = .98, F(1,76) = 1.198, p = .277, partial eta-squared = .02, suggesting 
that there is no difference between participants who score low and high on extraversion on 
positive affect scores over time. The interaction effect of extraversion and type of walk on 
positive affect was significant, F(2,76) = 3.651, p = .031, partial eta-squared = .09, suggesting 
that there is a difference in the effect of type of walk on heartrate for participants who score 
low and high on extraversion.4 Figure 5 shows that for participants who score low on 
extraversion compared to participants who score high on extraversion, the average positive 
affect score is lower in the no encounter condition (M = 1.99, SD = .53 vs. M = 2.70, SD = 
.63), higher in the encounter a stranger condition (M = 2.18, SD = .66 vs. M = 1.93, SD = .55) 
and lower in the encounter an acquaintance condition (M = 1.99, SD = .48 vs. M = 2.20, SD = 
1.03). The main effect among conditions comparing participants who score low and high was 
not significant, F(1,76) = 2.287, p = .135, partial eta-squared = .03, suggesting no difference 
in positive affect scores for participants who score low and high on extraversion. Overall, the 
level of extraversion has influence on the course of positive affect scores during the walk and 
the average positive affect score over the walk when different walks are taken into account.  
                                                          
4 An one-way between-groups analyses of variance showed that there are no significant differences between 
participants who score low and high on social anxiety on positive affect scores before the walk, F(1,80) = .536, p 
= .466.   
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Figure 4. The positive affect scores on the two measure-times per type of walk for 
participants who score low and high on extraversion 
 
 
Figure 5. The interaction effect between extraversion and type of walk on positive affect 
scores 
  Negative affect 
 There was no significant interaction between extraversion, type of walk and time, 
Wilks’ Lambda = 1.00, F(2,76) = .113, p = .894, partial eta-squared = .00, suggesting that 
there is no significant difference in the effect of type of walk on negative affect scores over 
time for participants who score low and high on extraversion. There was no significant 
interaction between extraversion and time, Wilks’ Lambda = 1.00, F = .270, p = .605, partial 
eta-squared = .00, suggesting that there is no difference between participants who score low 
and high on extraversion on negative affect scores over time. The interaction effect of 
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extraversion and type of walk on negative affect was not significant, F(2,76) = .098, p = .907, 
partial eta-squared = .00, suggesting that there is no difference in the effect of type of walk on 
negative affect for participants who score low and high on extraversion. The main effect 
among conditions comparing participants who score low and high on extraversion was not 
significant, F(1,76) = .108, p = .744, partial eta-squared = .00, suggesting no difference in 
negative affect scores for participants who score low and high on extraversion. Overall, the 
level of extraversion has no influence on negative affect at all. 
 
     3.3.3 Neuroticism 
  Heartrate 
 There was no significant interaction between neuroticism, type of walk and time, 
Wilks’ Lambda = .95, F(5.05, 176.69) = .981, p = .431, partial eta-squared = .03, suggesting 
that there is no significant difference in the effect of type of walk on heartrate scores over 
time for participants who score low and high on neuroticism. There was no significant 
interaction between neuroticism and time, Wilks’ Lambda = .99, F(2.52, 176.69) = .115, p = 
.929, partial eta-squared = .00, suggesting that there is no difference between participants who 
score low and high on neuroticism on heartrate scores over time.5 The interaction effect of 
neuroticism and type of walk on heartrate was not significant, F(2,70) = .248, p = .781, partial 
eta-squared = .01, suggesting that there is no difference in the effect of type of walk on 
heartrate for participants who score low and high on neuroticism. The main effect among 
conditions comparing participants who score low and high on neuroticism was not significant, 
F(1,70) = .259, p = .612, partial eta-squared = .00, suggesting no difference in heartrate scores 
for participants who score low and high on neuroticism. Overall, the level of neuroticism has 
no influence on heartrate at all.  
                                                          
5 The Huynh-Feldt F correction will be used (G-G epsilon > .75), because Mauchly’s Test of Sphericity is had 
been violated, χ2(5) = 31.577, p = .000 
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  Positive affect 
 There was no significant interaction between neuroticism, type of walk and time, 
Wilks’ Lambda = 1.00, F(2,76) = .414, p = .663, partial eta-squared = .01, suggesting that 
there is no difference in the effect of type of walk on positive affect scores over time for 
participants who score low and high on neuroticism. There was no significant interaction 
between neuroticism and time, Wilks’ Lambda = .97, F(1,76) = 2.161, p = .146, partial eta-
squared = .03, suggesting that there is no difference between participants who score low and 
high on neuroticism on positive affect scores over time. The interaction effect of neuroticism 
and type of walk on positive affect was not significant, F(2,76) = .297, p = .744, partial eta-
squared = .01, suggesting that there is no difference in the effect of type of walk on positive 
affect for participants who score low and high on neuroticism. The main effect among 
conditions comparing participants who score low and high on neuroticism was not significant, 
F(1,76) = .305, p = .582, partial eta-squared = .00, suggesting no difference in positive affect 
scores for participants who score low and high on neuroticism. Overall, the level of 
neuroticism has no effect on positive affect at all.  
  Negative affect 
 There was no significant interaction between neuroticism, type of walk and time, 
Wilks’ Lambda = .94, F(2,76) = 2.552, p = .085, partial eta-squared = .06, suggesting that 
there is no significant difference in the effect of type of walk on negative affect scores over 
time for participants who score low and high on neuroticism. There was no significant 
interaction between neuroticism and time, Wilks’ Lambda = .98, F(1,76) = 1.522, p = .221, 
partial eta-squared = .02, suggesting that there is no difference between participants who 
score low and high on neuroticism on negative affect scores over time. The interaction effect 
of neuroticism and type of walk on negative affect was not significant, F(2,76) = .093, p = 
.911, partial eta-squared = .00, suggesting that there is no difference in the effect of type of 
31 
 
walk on negative affect for participants who score low and high on neuroticism. The main 
effect among conditions comparing participants who score low and high on neuroticism was 
not significant, F(1,76) = 2.136, p = .148, partial eta-squared = .03, suggesting no difference 
in negative affect scores for participants who score low and high on neuroticism. Overall, the 
level of neuroticism has no influence on negative affect at all.  
    3.3.4 Openness to experience 
  Heartrate 
 There was no significant interaction between openness to experience, type of walk and 
time, Wilks’ Lambda = .90, F(4.38, 153.29) = .763, p = .562, partial eta-squared = .02, 
suggesting that there is no significant difference in the effect of type of walk on heartrate 
scores over time for participants who score low and high on openness to experience. There 
was no significant interaction between openness to experience and time, Wilks’ Lambda = .99 
F(2.19, 153.29) = .152, p = .877, partial eta-squared = .00, suggesting that there is no 
difference between participants who score low and high on openness to experience on 
heartrate scores over time.6 The interaction effect of openness to experience and type of walk 
on heartrate was not significant, F(2,70) = 1.379, p = .259, partial eta-squared = .04, 
suggesting that there is no difference in the effect of type of walk on heartrate for participants 
who score low and high on openness to experience. The main effect among conditions 
comparing participants who score low and high on openness to experience was not 
significant, F(1,70) = .069, p = .793, partial eta-squared = .00, suggesting no difference in 
heartrate scores for participants who score low and high on openness to experience. Overall, 
the level of openness to experience has no influence on heartrate at all.  
                                                          
6 The Greenhouse-Geisser F correction will be used (G-G epsilon < .75), because Mauchly’s Test of Sphericity is 
had been violated, χ2(5) = 37.177, p = .000 
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  Positive affect 
 There was no significant interaction between openness to experience, type of walk and 
time, Wilks’ Lambda = .97, F(2,76) = 1.313, p = .275, partial eta-squared = .03, suggesting 
that there is no significant difference in the effect of type of walk on positive affect scores 
over time for participants who score low and high on openness to experience. There was a 
significant interaction between openness to experience and time, Wilks’ Lambda = .92, 
F(1,76) = 6.365, p = .014, partial eta-squared = .08, suggesting that there is a difference 
between participants who score low and high on openness to experience on positive affect 
scores over time. Figure 6 shows that positive affect scores during the walk for participants 
who score low on openness to experience (M = 2.20, SD = .74 to M = 1.82, SD = .65) 
decreased and for participants who score high on openness to experience (M = 2.43, SD = .70 
to M = 2.45, SD = .85) almost no difference took place. The interaction effect of openness to 
experience and type of walk on positive affect was not significant, F(2,76) = .546, p = .582, 
partial eta-squared = .01, suggesting that there is no difference in the effect of type walk on 
positive affect for participants who score low and high on openness to experience. The main 
effect among conditions comparing participants wo score low and high on openness to 
experience was significant, F(1,76) = 7.354, p = .008, partial eta-squared = .09, suggesting 
that a difference in positive affect scores for participants who score low and high on openness 
to experience. Figure 6 shows that participants who score low on openness to experience (M = 
2.01 SD = .63) have a lower positive affect during the entire walk compared to participants 
who score high on openness to experience (M = 2.44, SD = .69). Overall, the level of 
openness to experience has influence on the course of positive affect scores during the walk 
and the average positive affect score over the walk. 
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Figure 6. The scores of positive affect at the begin and the end of the walk for participants 
who score low and high on openness to experience  
 
  Negative affect 
 There was no significant interaction between openness to experience, type of walk and 
time, Wilks’ Lambda = .97, F(2,76) = 1.223, p = .300, partial eta-squared = .03, suggesting 
that there is no significant difference in the effect of type of walk on negative affect scores 
over time for participants who score low and high on openness to experience. There was no 
significant interaction between openness to experience and time, Wilks’ Lambda = 1.00, 
F(1,76) = .101, p = .751, partial eta-squared = .00, suggesting that there is no difference 
between participants who score low and high on openness to experience on negative affect 
scores over time. The interaction effect of openness to experience and type of walk on 
negative affect was not significant, F(2, 76) = .228, p = .797. partial eta-squared = .01, 
suggesting that there is no difference in the effect of type of walk on negative affect for 
participants who score low and high on openness to experience. The main effect among 
conditions comparing participants who score low and high on openness to experience was not 
significant, F(1,76) = .000, p = .994, partial eta-squared = .00, suggesting no difference in 
negative affect scores for participants who score low and high on openness to experience. 
Overall, the level of openness to experience has no influence on negative affect at all. 
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    4. Discussion 
  Conclusion  
 The aim of this study was to examine whether the personality traits “social anxiety”, 
“extraversion”, “neuroticism” and “openness to experience” have an impact on the process of 
restoration, while taking social encounters into account. In total four hypothesis have been 
tested. The first hypothesis is that people who score high on a social anxiety scale, restore less 
when they encounter another person during their walk ‘of recovery’, in contrast to people who 
score low on a social anxiety scale. For the first hypothesis has been found statistical 
evidence. According to the heartrate scores, people who score high on social anxiety, have a 
higher average heartrate during the walk when they encounter another person, compared to 
people who score low on social anxiety. However, this only applies to the condition where 
participants encounter an acquaintance and not to the condition where participants encounter a 
stranger. The second hypothesis is that people who score high on an extraversion scale, 
restore more when they encounter another person during their walk ‘of recovery’, in contrast 
to people who score low on an extraversion scale. Also for the second hypothesis statistical 
evidence has been found. According to the positive affect scores, people who score high on 
extraversion have an increasing positive affect score during the walk, when they encounter 
another person, while people who score low on extraversion have an decreasing positive 
affect score. However, this only applies to the condition where participants encounter a 
stranger and not to the condition where participants encounter an acquaintance. The third 
hypothesis is that people who score high on a neuroticism scale, restore less when they 
encounter another person during their walk ‘of recovery’, in contrast to people who score low 
on a neuroticism scale. For the third hypothesis has not been found statistical evidence. The 
fourth hypothesis is that people who score high on an openness to experience scale and 
encounter a stranger during their walk ‘of recovery’, restore more, compared to people who 
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score high on an openness to experience scale and encounter an acquaintance. For the fourth 
hypothesis has not been found statistical evidence.  
 On the basis of the found statistical evidence can be concluded that two of the four 
personality traits have an impact on the process of restoration; the personality traits 
“neuroticism” and “openness to experience” have no influence on restoration, on the other 
hand, the personality traits “social anxiety” and “extraversion” do have. High levels of social 
anxiety have an opposing effect on the process of restoration when encountering another 
person (i.e., acquaintance). In contrast, high levels of extraversion have a beneficial effect on 
the process of restoration when encountering another person (i.e., stranger). It is consistent 
that this opposite effect on restoration has been found, because the relationship between social 
anxiety and extraversion is inverse (Naragon-Gainey, Rutter & Brown, 2014). 
  Limitations, practical implications and directions for future research 
 The current study provides evidence that personality has to some extent influence on 
the process of restoration during a walk in nature with a social encounter. However, the 
findings of the current study should be considered with respect to two limitations. The first 
one is that statistical power has been reduced because a median split is executed to classify 
participants into two groups (i.e., a group that score low and a group that score high on the 
relative personality trait) (Cohen, 1983). In addition, the power was also reduced because of 
the small sample size, which tend to provide a less stable estimate of the effect size. Future 
research examining the effect of personality on the process of restoration should use larger 
samples in order to increase the change of detecting possible effects and to provide a more 
accurate estimate of effect sizes. The second consideration is that the possibility of finding 
significant differences decreases because of the low Panas scores (i.e., positive and negative 
affect) and the statistical low dispersion of this data. Conditional on positive affect, when 
natural environments do not signal the presence or access of evolutionarily significant 
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resources (e.g., food, water, shelter, raw materials), the affective response to nature will not be 
elicit. However, in the natural environment Leidse Hout is access to these resources, so this is 
probably not the cause. The type of exposure can be a possible reason for low affective 
responses, since exposure to laboratory simulations of nature do have a lesser effect than 
exposure to real environments (McMahan & Estes, 2015). Besides, the video was a bit shaky, 
which could interfere the positive experience of the walk. Conditional on negative affect, it 
depends on the degree of threat and the need for survival signaled by the natural environment 
(e.g., large predators, natural hazards), will a affective response to nature elicit (McMahan & 
Estes, 2015). Probably, the negative affect scores were so low, because participants feel 
unreachable to threats when they are in a cubicle and thus feel safe and no need for survival. 
Future experiments should be done in real environments to find a greater effect on the Panas 
scores.  
 Despite the above limitations, the current study is a step in the development of a 
broader understanding of the effects of a social encounter during a walk in nature on 
restoration. Although earlier research found that the presence of another might degrade the 
quality of the restorative experience (Staats, 2012), which matches with the evidence that is 
been found in this study for the personality trait “social anxiety”, it seems that this is not 
always the case, for example when considering the personality trait “extraversion”. It is 
important to be aware of the fact that social interactions can have a disturbing or a desirable 
impact on a restorative walk, dependent on an individual’s personality. Therefore, people who 
are social anxious and want to restore, could better go to very quiet natural environments, in 
contrast to people who are extravert.    
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6. Appendix 
            6.1 Stress induction  
 
Figure 7. Graphical user interface of the Mist, shows the performance indicators, the mental 
arithmetic task, the time limit bar, the feedback text and the response format 
 
            6.2 Environmental simulation  
 
 
Figure 8. Map of Leidse Hout 
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Figure 9. Impressions of the walk  
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            6.3 Social encounter  
 
Figure 10. The introductory photo of Dr. Wit that is showed to the social encounter conditions  
 
 
